Glucagon effect on postischemic recovery of intestinal energy metabolism.
Glucagon is a potent mesenteric vasodilator, inotrope, and stimulant of intestinal metabolism that enhances survival when given during reperfusion after intestinal ischemia. However, the mechanism of improved survival is unclear and may be due to systemic hemodynamic effects rather than intestinal metabolic changes. We examined the effects of glucagon on intestinal energy metabolism during reperfusion after intestinal ischemia. Sprague-Dawley rats were subjected to 50 min intestinal ischemia by clamping the superior mesenteric artery. All received 10 ml/kg.hr 5% glucose in normal saline for 3 hr. One group (n = 17) received 1.6 micrograms/kg.min glucagon for 2 hr beginning at reperfusion. Control rats (n = 10) received only vehicle. Jejunal biopsies preischemia, end ischemia, 10, 20, 45, 80 min, and 24 hr after reperfusion were analyzed for ATP, ADP, and AMP. ATP decreased more than 60% with ischemia and recovered substantially in all animals by 10 min postischemia. ATP recovered steadily in control rats and by 24 hr was not distinguishable from baseline. In contrast, in glucagon-treated rats, ATP decreased at 20 and 45 min during reperfusion, but recovered incompletely by 24 hr after ischemia. Energy charge (EC = ([ATP] + 1/2[ADP]) divided by ([ATP] + [ADP] + [AMP])) decreased during ischemia but recovered immediately after reperfusion in both groups, implying that energy was available, energy metabolic enzyme systems were at least partially intact, and immediate recovery was not limited by available substrate and blood flow. However, energy charge decreased slightly during glucagon infusion, suggesting increased utilization of energy or some derangement of energy metabolism.(ABSTRACT TRUNCATED AT 250 WORDS)